The paper considers the charge deposited on the surface of a plasma dielectric barrier discharge (DBD) actuator. The actuator is utilized to induce the electro-hydro-dynamic (EHD) interaction in the aerodynamic boundary layer of one atmosphere air [1, 2] . The effect on the EHD interaction of the charge distribution on the actuator surface is studied both experimentally and numerically.
The actuator is constituted by two copper strip electrodes separated by a dielectric sheet. The electrodes are placed asymmetrically on the opposite surfaces of the dielectric sheet and no horizontal gap is present. The plasma generated on the dielectric surface in front of the upper electrode accelerates the gas of the boundary layer above the actuator surface. Three different dielectric materials are used: teflon, plexiglass, and glass. A second actuator with an additional grounded electrode has been tested also. All the actuators have been fed by an a.c. sinusoidal voltage with 15 kV peak to peak and 5 kHz. Electric and fluid dynamic measurement techniques have been done.
The evaluation of the surface potential due the charge build up caused by the plasma and the surface charge distribution and it influence on the EHD interaction mechanism have been investigated. The correlation between the potentials and the induced speed have been derived. Velocity profiles have been determined by means of Pitot measurements. The measurements show that the plexiglass is the dielectric material able to generate the highest speed. The actuator of teflon has the lowest active power consumption and the highest efficiency. Surface potentials on the dielectric plate are measured to analyse the surface charge. Surface charge is present till the end of the actuator surface. The presence of the third electrode has an influence on the amount and the distribution of the charge deposited on the dielectric surface. When the third electrode is grounded, the surface potential drastically decreases. This behaviour has been confirmed for all the dielectric materials.
In order to calculate the charge distribution over the actuator surface, numerical simulations have been carried out by using the measured surface potentials as inputs. The calculations are based on the Ansoft Maxwell finite element software.
